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C o n d u cto m e tric p u lse rad io ly sis, 5-b ro m o u racil To s tu d y th e re a c tio n o f th e so lv a te d elec tro n w ith 5-b ro m o u racil a n a q u eo u s so lu tio n h as b een e x a m in e d b y c o n d u c to m e tric p u lse rad io ly sis a t p H v alu es b etw een 4.68 a n d 8.74. A lcohol w as a d d e d to scav en g e th e h y d ro g e n a to m a n d th e h y d ro x y l rad ic al. G (B r~') = (2.64 i 0.08)/100 eV w as fo u n d to b e in d e p e n d e n t o f th e p H . T h e m o b ility o f th e b ro m o u racil m o n o -an io n w as m e asu re d to be (2.7 ^ 0.2) 10'4 c m 2 V "1 s' 1 a t 20 °C, a n d th e ra te c o n sta n t o f re a c tio n (3b) w as d e te rm in e d to be A:(H+ -f-BrLTr~) = (2.3 i 0.2) 1010 1 m ole-1 s"1*.
We have re-examined the reaction of solvated electrons with 5-bromouracil by means of conduc tometric pulse radiolysis1 in the pH range 4.68 to 8.74. By taking into account th a t an aqueous solution of bromouracil acts as a buffer, the analysis of the data leads to the conclusion th a t all solvated electrons react quantitatively with bromouracil to yield bromide ions.
The initial species produced on irradiation of water a re : H 20 H + -j-e"q -f OH-+ non ionic species (1). A solvated electron reduces bromour acil to the uracil radical and the bromide anion:
Bromouracil is a weak acid (p K a x = 7.83 at 24 °C2 and p K a 2 « 133). W e m p e n and F o x 3 have shown th at the 5-bromouracil mono-anion is best repre sented by a mixture of 1 and 2 in the ratio 1 :2.
The protons produced by the pulse react by the * N o te ad d e d in p ro o f: I n a re c e n t p a p e r G (B r " ) = 2.8/100 eV h a s been re p o rte d in a g re e m e n t w ith o u r re su lts (K . B h a t i a a n d R . H . S c h u l e r , J . p h y sic. C hem . 77, 1888 [1973] ).
R e q u e sts for re p rin ts sh o u ld be se n t to P ro fe sso r D r. D. S c h u l t e -F r o h l i n d e , I n s tit u t fü r S tra h le n c h e m ie im M a x -P la n c k -In s titu t fü r K o h le n fo rsc h u n g , The experiments were carried out with a 2.8 MeY van de G r a a f f accelerator with a pulse duration of 1 /us. All solutions were de-aerated and either me thanol, or ethanol, or tert-butanol was added to scavenge at least 98% of the hydroxyl radicals and the uracil radicals. The hydrogen atoms were scavenged 88% with 1 m methanol, 98% with 0.7 m ethanol at a substrate concentration of 1 0 ' 3 m and 31% with 0 . 2 m tert-butanol at a substrate concen tration of 2 • 10'4 m (k{n+BrUr) = 2-2 • 108 1 mole*1 s'1 4). The alcohol radicals do not lead to a perm a nent conductivity with bromouracil as was indi cated by an experiment with 10'4 M of bromouracil and 0.5 m of methanol saturated with N 20 5. The alcohol radicals themselves do not lead to ionic species in the pH range studied, because their pK a values are all much higher: 10.7 (Methanol radical), 11.6 (ethanol radical), and 12.2 (i-so-propanol radi cal)6. We would like to mention th a t the properties of the solvent water are changed on addition of alcohols. The dissociation constants7 as well as the conductivity7,8 are affected. The volume percentage of alcohols in our experiments was between 2 and 4%, and the mole fraction was of the order of 0.01. Since we measured a decrease in condtictivity of 4% for a 8.0 • 10'5 m solution of HC104, when methanol (0.9 m ) wras added, the mobilities therefore decrease by the same amount. The extent of hydrolysis over several hours was of the order 0.5%. The relative error in each measurement is estimated to be ± ] 0%. All errors given are standard Gaussian deviations.
The experimental data and the results are sum marized in Table I and Fig. 1*. The permanent change in conductivity Ax in Q'1 cm'1 after the pulse is caused by changes in concentrations:
(.F -F a r a d a y constant, /j, -mobility in cm2 V' 1 s'1, concentration in moles per liter). The mobilities of the proton and the bromide were taken from the literature9 and used without corrections, and th at of the bromouracil anion was determined in alkaline solutions by measuring the conductivity: (2.7 ± 0.2) • 10'4 cm2 V'1 s'1 at 20 °C.
At pH 4.68 the last two term s are negligible, so th at the change in conductivity (Fig. la) 
The G-values for Cr(Br~) given in Table I agree with a quantitative reaction via (2). W ith ethanol 98% of the hydrogen atoms were scavenged. G(Br~) in this case was the same as in experiments in which the hydrogen atoms were not quantitatively scav enged. Therefore we conclude th a t the hydrogen atoms do not liberate bromide ions. This was also found recently by A d a m s and W i l l s o n 10. Single pulse experiments with subsequent analysis of bromide by a bromide selective electrode gave 6r(Br-) = (2.7 ± 0.1)/100 eV in agreement with the result from the pulse conductivity method.
At pH 8.74 the simplification of Eqn (4) At neutral pH about 1 1 % of the substrate is ionized. If the absolute concentration of the organic anion is at least five times higher than the concen-T able I. E x p e rim e n ta l d a ta a n d c a lc u la te d c o n c e n tra tio n s of 5-b ro m o u racil an io n in a q u eo u s so lu tio n s a t differen t p H valu es. tration of the protons produced by the pulse, a solution of bromouracil even at this pH should act as a buffer and Eqn (4 b) should hold. This was indeed the case: (?(Br~) = (2.64 ± 0.05)/100 eV.
At pH 5.78 the bulfer capacity of the solution still is effective, but not quantitatively. For eva luation of the permanent conductivity signal at this pH only the term with A [OH-] can be neglected. All other term s have to be calculated explicitly. However for electroneutrality the following Equa tion holds:
Assuming a Gr-value of G(H+) = C?(Br-) = 2.65/ 100 eV zl[BrUr-] can be calculated from Eqn (6):
(C0 = total concentration of bromouracil). Consid ering th a t 5% of the electrons are scavenged by pro tons the calculated change equalled the experimental change in conductivity verifying the assumption. 1 K . M. B a n s a l , L . Iv . P a t t e r s o n , a n d R . H . (7) th at reaction (3 b) is predominant in this time interval.
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